Among teleosts, cichlids are a great model for studies of evolution, behavior, diversity and speciation. Studies of cichlid sensory systems have revealed diverse sensory capabilities that vary among species. Hence, sensory systems are important for understanding cichlid behavior from proximate and ultimate points of view. Cichlids primarily rely on five sensory channels: hearing, mechanosensation, taste, vision, and olfaction, to receive information from the environment and respond accordingly. Within these sensory channels, cichlid species exhibit different adaptations to their surrounding environment, which differ in abiotic and biotic stimuli. Research on cichlid sensory capabilities and behaviors incorporates integrative approaches and relies on diverse scientific disciplines from physics to chemistry to neurobiology in order to understand the evolution of the cichlid sensory systems.
Introduction
Cichlidae is one of the largest families of teleost fishes with more than 2000 species. It is widely distributed across ecosystems from Africa and South Asia, to Central and South America. Cichlid species are diverse, varying in ecology, and behavior. They have evolved to forage on a variety of foods (e.g. zooplankton, plants, invertebrates, scales, and fish). They also vary in mating systems (monogamy, haremic or polygyny) and parental care (paternal, maternal, or biparental, and mouth brooding or substrate spawning). Cichlids have been studied for many years to examine their ecology, morphology, sensory biology, and behavior [1] [2] [3] . Their diverse mating signals based on different sensory modalities make them an ideal model for studying how sensory systems shape behavioral ecology.
Cichlid behaviors are mediated by sensory capabilities that enable them to survive and reproduce. Cichlids are often sexually dimorphic with mating preferences shaped by both natural and sexual selection. These preferences are stimulated by cues during courtship (acoustic, morphological, olfactory, visual, tactile and behavioral) produced by the signaler [4] . Cues modified by selection for communication purposes are a special type of cue called a signal. Signals can consist of one or more cues that are evaluated together as a single signal. If its components belong to different sensory modalities, the signal is considered multimodal [4] . Candolin (2003) detailed different hypotheses of why multimodal signals exist. Multiple cues might be adaptive, may no longer be adaptive but be a remnant of past selection, or may be maladaptive as the result of intersexual conflict. The adaptive advantages of multiple cues might include: providing information on different aspects of mate quality; serving as back-up signals to allow a better assessment of mate quality; promoting behavioral isolation for species recognition; eliciting a greater response than that of a single component signal; or gaining more conspicuousness in a changing environment where the ability to assess signals varies under different conditions [4] . In this latter context, multimodal signals are thought to compensate for environmental fluctuations in signal strength or noise that result from complex ecological and social environments that make cue assessment difficult [5] . Thus, multimodal signals may facilitate mate preferences in variable conditions and may reduce mating costs [4] . Furthermore, the origin of female preference based on multimodal signals may arise by sensory exploitation implying pre-existing biases [6, 7] . Such biases might be harmful and exploited by signalers or might still involve signals that are helpful to the receiver. With their diversity of signals and complex behaviors, cichlids are a useful system for exploring adaptation, evolution, and sexual selection of these types of signals, where signalers and receivers interact through a multimodal pathway.
In this review, we will discuss how signals in the cichlid model are generated, transmitted, and detected. Signal detection relies on sensory systems, which receive information through mechanosensation, through chemicals, or by the detection of light. To understand the evolutionary mechanisms shaping these behavioral inputs requires an integrative approach incorporating the perspective of physics (to measure how the environment alters signal transmission), genetics and physiology (to decipher the molecular and cellular transduction of signals), and neuroethology (to determine the neural comparisons and how they impact cichlid decisions 
